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(57) Abstract: Pyrazolopyridine compounds of the general formula (1) or pharmaceutically acceptable salts thereof act specifically 
on Edg-5, which is sphingosine-1 -phosphate receptor, and thus are useful as fibrosis remedies: (1) wherein R 1 , R 2 and R 3 are each 
Cj.8 alky I or the like; R 4 is hydrogen or the like; R 5 and R 6 are each independently hydrogen, Ci. 8 alky I, alkoxy, halogeno, or the 
like; X is NH-, -0-, -CH r , or the like; Y is NH- or the like; Z is CO- or the like; W is NH- or the like; and A is aryl, heteroaryl, or 
the like. 
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zmm&ft t lts* LTKzimmmmmtz . * t> b t < turn 

*iw«o ^ti(ii^ , ;>J!iM0-^T$577^>rf^xi;>^ 

> J«ja^M8i*60«»*ftH-« fc> 77^ >^u'Jt- t?xt±x> k^i; 

*»3*u *6fc-b5$^— tf©M^77 4>:^>>£tti»£ft3o £©77 
-f >=f>> 7 4 t? 0ftsffl*SltT N C 1 ©*gt£tf U >BMb 

£ftSph-l-P£:fc3o £OSph-l-P%iilt»F , 3t{if^-&^ a 

2fcMH&fcX7 4 >^»£8o;rtif>©77>r >rrfltM©ii§(i> £ttMB 

rtfli«eaifcB4tTfe&^ ttfc-t^ K«7-f >=f»»fti:tt»ft«fe*> 
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n&&& u ^ne, ^ji txM ap if ©tstt^D n A^aofigji* 

mm^tifeo ZfD&mtLTttL* Edg-l, Edg-3, Edg-5 (AG 

ri 6/H2 l sKEdg-e^^Edg-s^e^^^p-^y^^ 

ztizmmsph- i - p ©£&#■*? &%zt im^a ntz „ *©m©« 
Edg-5{±ifiiw¥m®is « m& «u &m&xKLftm&}£.mt% 

^mtt^fm^)^ mmommzft^ Edg-somRNAi/^ 

©»«»?. tiS^ii^mtBtfco £©££££?)> Edg-5#^ave*i© 
ffl&fc&tt%tfcf&^fc&&LX\,\&Zt1fiffl&$tlito ^(Dtztbs Edg-5 

tttifiloU nm*t£) ©Mnfc^«i:bTll%^tt?.pI«^#x. 

£ z 5T\ r £ if 7 \/ n \f **faa* i: hx lis 

09m a»H#^W0 0 0/0 6 5 4 9 fc, 
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£fc* Wms 1-1 9 7 5 8 0-t&*fctt\ T5$ 



x^M^mtmrnfix^ifis mik&m&xmozt § s p h- i - 



*S6lflt±, ±ISMt3^ * 7 -f >=f ^ > - 1 - U (Edg— 5) 
fet5. Uttttfcfck X7-f >^>-l-U>Btt»* (Edg- 5) «g 



r^»-l-U>®g&# (Edg-5) fcttllWfciSffira;: Bffl 

£D§£L<(i> TBI. 7322 5. fc^-Tii?)T*5o 
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C i-eTJin^M^ BtftSivt wt % <fcvv7 y -;i/*^2/3SXJ±BSi*ii*cv> 
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R 4 {±, ajftETOfc* C , _ 8 T)l*)mx%> t> ; 

^rS/^ c 2 _ e r;ni#^A;usi?-;i^ * c 2 _ e r;t/*-;i^ 

-conhr 8 (zzx, R 8 i±w&$iix^xt>&\,\7V-mximm$hx 

X\Z S -N (R 9 ) - R 9 li> 2K^®^ C^aT^l/aXfi-NH 

R 10 (££T\ R 10 l^ >b^^^^SX(±C 2 _ 6 7';i/r]^>>*;i/^;i/«T-*> 
£) -0-\ -N=, -CH=XJ±-CH (R 11 ) - (££T\ R 1 1 

Yfck -N (R 12 ) - {ZZXs R 12 fct 7jc^®^ C^a^^l/a, 
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;^-;i/SX{±-CONHR 13 R 1 ^ fflft^tlTt^* Al^U- 

;i/SX{±E^KT^T*)«kV>T7;Wl/ST-fe^) = N-> -CH 2 

= CH-, -0-x -C0-»^*>) ; 
Ztts -CO- -CS- -CH 2 -, -0-XttW^T»D 5 
Wits -N (R 14 ) - R 14 fc^ tMWR^x C^bT^MS, ffifc£ 

-CONH- (fiU iiSTOAJl^tl.)> -CH 2 - -NHC 
H 2 - (fiU ^M?ttSAfci^1-S) XfcfcJ|M£&T!»& ; 



2. R 1 ^ C^eT^l/aXtt-COR 7 R 7 fcJ\ C t 

R 3 {±, C,_ a 7;i/*;i^ Cx-eT^n^^ C 2 _ 6 7;i/r/^ri/* 

*;k*^xxt±-coNHR 8 R 8 {±T'j-;i/ax<±^^;i/*;i/ST- 

Xi±> -N (R 9 ) - (££T\ R 9 l£» Tk^M^ Ci.eT^VSX^-NH 
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R 10 (ca, R 10 li, *;i/^i/;i/SXI±C 2 _ 6 r;vn^ri/*;i/^-;i/STfe 
S) T'&3)s -0-, -N=, -CH=Xii-CH (R 11 ) - R 11 

Yfc — N (R 12 ) - (CUt, R 12 tt, Ci.aT^^Kk 

^;b^>>*;i/^;i/S3Z.(±-coNHR 13 r 13 (±, tu-;i/»X(± 

-efeSX -N-s -CH 2 - N -CH- -0-, -CO 

Ztt, -CO-, -CS-, -CH 2 - -O-Xtt^lS^TJfcD ; 
Wttx -N (R 14 ) - (££T% R 14 l±, **R^ Ci.e^Wl/ak 

,7;i/^-?*5), -0-, -CO-, -CONH- (ffiU SSUimBSA 
fc«r£f3K -CH 2 -, — NHCH 2 — «BU ^MTO^A^^fS) 



IB l . © y d tr u s? Wb^uxtt^otathi^^nsffio 
3. R 3 > R^iTO 



4. R^^C^eT^l/aT-feD, R^G^e^U^ST-^D, froR 4 # 
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timmT-cib^ ±133. © ^ 5 ^ p tf ^ wb-&t/x&^ ®ma±&&z m 

5. Y#-NH-X&=N--£$>*K Z#-CO-T*&*K froW#-NH- 

6. JfA#:py-;i/S-efc3> ±fB5. ©t^vrpi?yywb£$rxfi*©g{ 

7. TU-;^#7x-;i/gT*&£s ±!B6. ©i^^p^u *;>fb-&TO± 

8. IgAifi^VTV ±IB5. ©^^^DtfU^Wb-^tlXtt 
^©Mm±fF^^tiS^o 

9. ^DTU-;i/*#^';s;;i/*x{i^x-;i/«T*$)S, ±IB8. ©t^v 

10. ^DTU-;i/^ifu^;i/*-efes, ±fB9. ©i^^Pt:y$;>fb 
^)X{i^©m^±fF^^ns^o 

1 1. X#-NH-XJ±-N=-£&;Zk ±135. ©V^ftfr©^ 

V p t: U s> ^ ©»±im£ tL^^„ 

12. X#-CH 2 -T-&^ ±IB5. 73M10. ©V^-fti^Ctr^yp^U 
^Wb^tlX{i^©S!^±fFi?^tiS^o 

13. X#-0--?&3s ±IB5. 75M10. (D^imtMOM^JuWVy 

14. N— ( 1H-4—C vrptr;i/- 1, 3-^^;i/tf^P [3, 4- 
b] e>j^>-6-f ;i0 r^y-N' - (2, 3-^Pfft7i>-5- 

N- (1H-4-- fV7PK;U- 1, 3-^^;i/hT7\;p [3, 4-b] tTU 
^>-6—r;i/) r^y-N' - (2, 6-^PP^U^>-4—f;i/)^ 
N- (1H-1, 3, 4- bU^;H^\/P [3, 4-b] t!U^>-6 — T 
)l) - (2-^PP-6-7'Pt;i/tU^>-4-'l';i/) 

N- (1H-4-- Yvrpt^-l, 3-^^;i/^yp [3, 4-b] ifV 
i>y-6— f;i/) T^y-N' - (2-^PP-6-7°Plf;i/t!U^>-4— f 
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N- (1H-4 — rvrptr^-i, 3-$>**;Uf5Vta [3, 4-b] tf'J 
s^>— 6 --r;i/) T^y-N' - (2-^nn-6-> f V7 , Pif;i/trijy>-4 

N- (lH-4->TV7'Ptr;i/-l, 3-$>**-;H^vfP [3, 4-b] K'J 

s»-6-> f;i/) t^^-n' - (2-^pp-6— rvy^;i/tru^>-4- 

N- (1H-1, 3, 4- MJ^;i/tf5\/P [3, 4-b] If 6 — f 

)]/) tk;-n' - (2-^pp-6— fv^>^;i/tf';^>-4— r;u) 

N- (lH-4—f V7*Pt:;i/-l, [3, 4-b] try 

3»-6-> f;i/) T^y-N' - (2-d7PP-6— f v^.>^;btru^>-4 

N— (1H-4 — f V7*Plf;i>-l, 3-:^^;Hf5^n [3, 4-b] tTU 
S/*>-6-> f;i/) T^y-N' - (2-^ h^-6-^^;Hf'J^>-4-^ 

N— (lH-4—fV7*Plf;i/-l, 3-iM?-;i/£5^P [3, 4-b] t?»J 

^>-6-^r;v) rsy-N* - (3, 5-^^7i^;v) 

N- (1H-1, 3, 4-hV**fr)£5Vti [3, 4-b] trys?>-6— f 

T^y-N' - (2-^pp-6- (3-^<^;i/^>;i/) tru^>-4- 

N- (iH-4-wv7'Ptr;i/-i, 3-$^;h?^\/p [3, 4-b] t:u 
$»-6-> f;i/) r^y-N' - (2-^po-6- (3-p<^;i/^s/;i/) m 

N- (lH-4->fV7 , P^;i/-l J 3-i>jWI/K5\/P [3, 4-b] 
^>-6--r;i/) T^y-N' - (2, 3-^PP3^7x>-5— Ob) s 

N- (1H-4-- TV7-ptr;i/-l, 3-i^;i/tf7\/P [3, 4-b] try 
S»-6-' f» - (2-^PP-6-^>^;HfU^>-4— Y 
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N— (1H-1, 3, 4-bV*mV7Vn [3, 4-b] tf U 6 — f 

;iO t^-n' - (2-^DD-6-^>^;i/triji;>-4-> ov) mm^ 

N — (lH-4->fV7 , P^;i/-l, 3-$?**-Mf9\/D [3, 4-b] 

s»-6-> f;i/) - (2-^DD-6-^^>;i/br>;^>-4— f 

N— (1H-1, 3, 4- hU^l/t^D [3, 4-b] KU$>>-6— f 
N— (1H-1, 3, 4-bV*?)M5Vu [3, 4-b] \£Vi>l/-6-4 

)]/) T^y-N 5 - (2-^;i/-6-^dd^ij^>-4-^;i/) ^ 

N- (lH-4-^V^Ptf;i/-l, 3-^^;Hf^\/D [3, 4-b] KU 
^>-6->f;i/) T^y-N' - (2-^np-6-7x-;HfU^>-4-^f 

N- (1H-1, 3, 4-hU^f-;H^7^D [3, 4-b] tfU^>-6->f 
^) T^y-N' - (2-^dd-6-7x-;i/^u^>-4— f;u) fi9& 
N- (1H-4-- S-Ptf-frVrVu [3, 4-b] 
^>-6->f;i/) T^-N' - (2-^DD?t7i>-4--f;i/) £Xn 
N- (1H-4-- fV^Dt^-l, 3-^^K7VTp [3, 4-b] tfU 
^>-6-^;i/) T^y-N' - (3, 5-^ h^^>*;i/^;i/) 7ir;v) 

N- (lH-4->fV7 , Pt:;i/-l J 3-^?-Mf7\/P [3, 4-b] if; 
^>-6-^;i/) y-N' - (2-7PP-6- (2-7x-;i/x^;b) fcf 

N- (1H-1, 3, 4-hV*?)l\Z : 7Vv [3, 4-b] \£VS»-B-' i 

)]/) T^y-N* - (2-7DP-6- (2-7x-;bx^;u) trui?>-4- 

N- (lH-4->TV7Ptr;i/-l J 3-^^;i/tT7^P [3, 4-b] tf'J 

^>-6->f;b) T^y-N' - (2-7pp-6-7>;i/£ u^>-4->f;i/) 

N— (1H-4-- fV7Ptr;i/-l, 3-P^)^^Jo [3, 4-b] £<J 
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6 — f ;V) T^Z-N' - (3, 5-^7'ot7x^l/) 
N- (1H-1, 3, 4-hV**-)V\Z7Vv [3, 4-b] f 
)V) T$;-H' - (3, 5-^7*Dt7ir;i/) ^ 
N- (1H-4— rv7"Plf;i/-l, S-^f-M^Vta [3, 4-b] t'J 

N— (1H-1, 3, 4- HJ ^;i/£5^P [3, 4-b] K»jy>-6— f 

)]/) 7$. j — N' - (2-^dd-6— f;i/) 

N— (1H-1, 3, 4- h'Jp<^;Hfv^n [3, 4-b] £i;s»-6— f 
r^y-N' - (2-^DD-6-^^;i/tru^>-4-^;i/) SUft> 

N- (lH-4->f V7D^-1, 3-3>*f7l/!£5\/P [3, 4-b] 
*J>-6-j)\/) T^y-N' - (2-^nD-6-^s^;Hfi;^>-4— f 

N- (1H-4-- rV7"D^;i/-l, 3-^^K5yD [3, 4-b] KU 
S»-6— f;i/) 7>^-N' - (2-^DD-6- ((4-7MD7i-;i/) 

N- (1H-4-- fvrPWb-l, 3-^^^;Hf7^D [3, 4-b] CU 
^>-6-^7b) T^-N' - (3- tXh+io***) -5-^<^;i/7^r. 

;p) 

N- (1H-4 — i V^PWI/-1, 3-^5=-;i/^7^D [3, 4-b] try 
^>-6-^;i/) 7*^y-N 5 - (3-7DD7x-;i/) gS|& 
N- (1H-4-4 V:TPt*«/-l, 3-J>**7l/K9\/P [3, 4-b] KU 
^>-6->f;i/) - (3, 5-^7nD7i^) 

n- (1H-4-- f vru&i-i, s-y^/Uf^vta [3, 4-b] try 

S»-6— f;i/) 7^y-N 5 - (3-7*Df7ir;i/) ^ 

N— (1H-1, 3, 4-hU^^tT7VP [3, 4-b] KU^>-6 — f 

)V) 7$;-N' - (2, 6-^PP£'j*>-4->f;i/) fiSR, 

N- (1H-4— fvrptf;i/-l, 3-S>*f-Mf9Vta [3, 4-b] tfl) 

^>-6— f;i/) - (2-7DD-6-^ b+i/KU^>-4— f 
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N- (lH-4->fvrDt:;i/-l, 3-SW;H^\/P [3, 4-b] 
$»-6-> f;V) T^y-N' - (2-*PP-6-xh*$/KU5»-4— f 

N— (lH-4->TvrPlf;i/-l, S-S^/Hf^Vta [3, 4-b] 

$»-e— ow) r^y-N' - (2-*pp£';y>-4->r;i/) 

N- (1H-4-- YV7"Dt:;i/-i, a-s^/n^vta [3, 4-b] try 

s»-6-' f;i/) T^y-N' - (2-^nD-6-^^-;i/ifU^>-4— 

N- (lH-4->fvrPK;i/-l, 3-^^Hf^yp [3, 4-b] 

s^>-6 — r;v) t^-n' - (2, 6-^xh^>t:ij^>-4— s 

N- (1H-4-- rv^Ptrjlz-l, a-y^^/I/K^V^P [3, 4-b] tTU 
6 — T^y-N' - (6-^>^;V^^>-2-^PPl^U^>- 

4-^A) mm, 

N- (iH-4->fV7'Ptr;b-i, 3-w^;i/t:7^D [3, 4-b] tru 

TKS — N' - (2 3 h^lfU^>-4— T^) ^ 
N- (1H-4-- f V7*Pt:;i/-l, 3-^fMT7VD [3, 4-b] M U 

^>-6—r;i/) T'^y-N' - (2-?DP-6-x^;nf>;y>-4 — r;i>) 

N- (1H-1, 3, 4-h'J^^Vt:7^D [3, 4-b] KU5»-6— f 

T^^-N' - (2-^PP-6-^^tTUi?>-4— f;u) mik 
N- (1H-1, 3, 4-hUy?Ml/tf^D [3, 4-b] KUy>-6->f 

r^-N' - (2-^DD-6-x5 L ;i/trus;>-4— f;i/) ^ 

1H-6- (((2-*PP-6-^;i/fcry$?>-4-- TKJ) 

-4-^vrptr;i/-i, 3-$>**-/nr5vta [3, 4-b] trus? 

1H-6- (((2, 6-^PPe>jy>-4-W;i/) T^^) *;i/#x;i,:rvO 
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-4-4 V7°D^;i/-i , 3-¥t?)l\Z7yn [3, 4-b] KUS?X 
N- (lH-4-4vrnt;i/-l, 3-^5=-;i/tf7^/D [3, 4-b] t!U 
y>-6-4;i/)*:M/-N' - (2, 6-^^DD^U^>-4-4;i/)^ 
N- (lH-4-4V7*Dt;i/-l, 3-^^;i/£^/D [3, 4-b] tru 
^>-6-4;W ^;v-N' - (3, 5-^?DD7^;i/) 
N- (lH-4-4V7*D£;i/-l > 3-y^C^K5!/n [3, 4-b] tTU 

^>-6 — r;v) ^^;i/-N' - (2-^nn-6-^;i/t:iJi?>-4-4;i/) 
N- (1H-4-4 V7*Pb:;i/-l, 3-^^;HT7^D [3, 4-b] tf»J 

^>-6—r;i/) ^;i/-N' - (2-^on-6-^f;i/t;ijs;>-4H;i') 

N— (lH-4-4vrnif;i/-i J 3-^^;ve5^n [3, 4-b] tT'J 
^>-6-4;i/)^^-N' - (2, 6-y^DDtyy>-4— f;i/)SSk 

N— (lH-4-4V7*Ptr;i/-l, 3-^^^;i/lf7^D [3, 4-b] 

N— (lH-4-4V7"Dtf;i/-l J 3-^^K5Vn [3, 4-b] bTU 
S»-6— Ol/) - (3-^D^7x-;v) gafefeitf 

N— (lH-4-4V7*Dt:;i/-l, 3-P^)V\f^Ju [3, 4-b] bTU 
i?>-6-J)l) - (3, 5-^DD7x-;i/) ^ 

#6 & a d stm* ±ib i . © if v 7n \z v v yik&fox&zvmkimm 

15. ±1B 1 . 735 1 4 . ©I^fftfr© 1 5 V D e U y Wb6*Xtt*©IHI 

16. ±ta l . 73£ 1 4 . ©i,vf to©t^\/a tr g y Wb£ftxi±*©|gai 

mi 

17. ±13 1 . 7bm 1 4 . ©vvf Jiif»©K5\/n £ g y>{b£ftXtt*ffli!3g 

18. ±fB 1 . 73M 1 4 . ©ivf fcT^/P £ >J ^ WbGf&Xfcfc*©** 



12 




2 0. 77 4 1 - ij >M&£immm%t5<b&lt!IX&*<D® 

2 1. X7^>rfj/>-l-U>^^WEdg-5T^^ ±IB2 0. © 
2 2 . 77^ l-u^^i*^in;#ffl^-rs{b^tiXtt^©M 

2 3. 774>:^>>-l-y>®ggft#Edg-5X<&3> ±132 2. © 

24.' 77^ >zf^>- 1— y ^K^iwa^fflftw-rsft^ibxtt^oR 

2 5. 77 4>3>>-l-U>i$g£ft#Edg-5T«&<gN ±152 4. © 

o\Dy>«^j mm*, mm?, y^mm?, *mm*x&%o 

4 V 7°D fcT/l^i, 7*^;i/«s -f V 7>;i/& sec- 7>;i/g, tert-^f 

^.>^;i/»> -fV'O^i/g, tert-^i^ 

t<^^;i/«s x^;b«xtt>fV7*pt:^ST?*s. R 1 fc^Tff*t<tt 
^ D x R 2 fcfcWTJ?* L < t e r t - 7*5^Xfc 
55 N R 3 fcfc VAT*? t < fcM x^l/Ss tert- 7>;i/^ >f V 7* 



13 



WO 01/98301 



PCT/J^Pl5187 



<* vmrn* ter t -f y^^^at 

*Wtff* b < feW ^;Paxi±x^;i/«f* *K R B fc*l>Tff * b < fi C x _ 4 
(«|C»iL<{b(fM) T&tK R 1 H3^T»*b<ttC 1 _ 4 

(#fc#*b<fcbwi/») R 12 ^v^T$f*b<tt^f-;i/ 
;w3*s>at*au mK*i^>& xb^i, t-d**^ 

P#*^ JV*^ tert-7h^S) #fc*SF*b<fct*h 
TFR 6 il£Vvdf?l;b<}±^ h*>>aXi±xb*^T-&!K R 7 fc^T$f*b 

airWfefts. R 6 *J:tJ f R e t*5v^^b<(±p< h^^^^;i/*T$-So 

A^fc^ais -f h+^*;i/^-;i/SXttt e r t -7 h^>#;w*-;t/g 
b < fcM h^^*;i/^-;i/& x h^*;^-;uatx» t ert -:/ 

;i//J?x;i/St?$)5o R\ R 6 OTR 8 fc^V^*b<{ip< h^^*;i/^x;i/* 
-?&«3, R l °{34bW$f^b<tt^ h^i/AMxjUxiixh^^ijMrjV 
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r^ny^i/Sj t\t, ±IBC 1 _ 8 T;i/^;b»A$±l3AD^>^T*g^ 

y?))/irxi*3-)\>^ hU7;i/^-Dp<^;i/^ h;7pp7^;i/^ hUT^ 
^^;i/S> hU^PPx^;i/Ss ^>^7;i/^-pyptf;b»xti^pp^;i/» 
^t-&!k ^Kli^Dn/^vs, 7P^7^;i/g, 7;ktP^;i/*s h 
U 7;^P^^;i/Sx(± h U 7 p p/^;i/St-&£o L < \t Y U 7;m- 

D^f;Hfife5o R\ R 6 ^R 8 ^v^^t<tth>;7;i/^-Pp<^;i/a 

;i/*-;i^tt!ftD^ mz&^-frgk 7u\z-)vms 7^-;i/^ 2-^>^ 
-AS, 3-^>^-;i*, 2 — 3-^*^x;i^t-&!k ft 

(c^B^mp;!/) t^Sj tits %im$ki7bm8m, mb<&i7i 

^x^;ut$7S> ^7Pif;i/T^7S> sW;1/:p^7^t-&?k #?3;L< 
ii^^f-;i/T^7axii^x^;i/T*7^T-$>a 0 R 5 OTR 6 (3*^T«ft b 

r^>;i/Sj ^^l©^;i/^;i/«;^^275M6ffl©7;^7-r;i/ 

X{iTU-;i/^±fc:i75S3M©^a^tT*J;v^TP>f;i/a (fcim ^ 



15 



WO 01/98301 PCT/JWPD5187 



£W-3^g&S£tt, IBI-X&Jt&oTfcJ;^ tfc^ ^©B&SO&fittffif 
•?:&-dTx ^fcM£*l£fc©T-}i&V\> Rflfljfcfck C^e^l/^l/S (0J;L 
{is tf-JV&s x^a, 7Pt?;i/S, -YV7Pt?;i/^ tert- 

t-p**^ 7>*>>a^),- ad^>m^ yvim^ mm*. 

^^^^ xf;v?ta 7nwt& ttm-*^ -f v/f;^t 

7Dif;i/T^/^ 7^;^^y*^);^ (C 1 . e 7;Wi/) 7$yi 
(Mx-lZ, i?xf;i/7U& y7PK;i/7Vl> ^7f- 

ih^i/AMx;^ 7P*^>:*7;i/tfx;i/^) ; t> h* 

x^;i/7x;i/*-;i/a^) ; 7U^;toH; c 3 _ v $/7pt;1/*;i/ 
* (#J;U£ i/7P^>^;u». i/^P^i/;i/S^) ; 7ix;H;7i/;i/7. 

ap^>Ih\ hU7;i/^-p^^;i/S> T*s)ig* c 2 _ 8 t;i/p*^ 

(±7ni-;i/XX{±Apy>Ji^fg^^tlfc7xr:;i/a (^Jx.(i, 7Pf7xX 

R 13 ti3^T^t<«±7x-;i,axiiAP>7 t >^t:Mm 
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t u -;i/»-r^feg^"r* 1 nm 3 tvt * =tVN) & d > ^7M;v 

1 75S 8ft b < 1 7bm6m<DT)l*)mn%>%7V -)17)1 
^vSt$ot> #l;it£> 7i-;i/xf^ 7xx;b7ntr;i'^ 

7 xn;i/7^;i/*X{i7 x x;i/^=* $/ jiM&lfi&tt h tu b < tt'O^l/g 
Xi±7xr;i/x?;H-e*5« R\ R\ R 12 &l>*R i n;:;^T$?a;b<tt^> 
^;i/*T*$> D ^ R 6 *«fct^R 6 fc:fcvv£*f?i; b < {±7 x -;i/x^;i/^{±7;i/^D 

frU ^KIi7x;^>itfe5o R\ R 8 ;5WR 7 £:^T#£b<i±7x 

* D > £ C T?^ "5 T y -;i/gu(i±iar U -;i/aT'^feB^T- 1 75S 3 m&z 

Jltf-*^ 7xx;i/7>;i/tf*^^#3MfktU # * b < ByO^/ltf-** 
S-e*-5o R"\ R e OTR 7 fc:*V^$ftb<(±^>^^>aXtt2-7x 

&5 t y -;^=^^*;i/^-;i/*T* D x £ £ t y -M»&±Br y 
a-e^fet«T-i7&s3m^ti-c*><tvNo 7x>^>*;i/#-;i/ 

& 7-75 : -;i/^-^r^*;i/^-;Ht^WS>tU #£b<tt7x7*^;!?;i,#x 
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l ttS 3 was jvc 4» * v\> mar* t> y;^^-^*^-;^ y x 

R 1 2 &IFR 14 fc:felvC#* b < tt^vyWS'AM-MfiS. 
*U JMWafcttS/^orDK^afc $/*pt>;i/& >>?p^>^;i/*, 

>-3-^;i/& 7^>-2->f;i/^ 77>-3->fM, KP-;i/-i-w 
*n-/i/-2 — f;i/g, KP-;i/-3-^;i/& $*V-;i/- 1— < f;i/ 
& ^^^-^-2-^;^ 4 $£V-;i/-4— r;i/3k tr^y-;i/- 1- 

y-;v-3— r;i/^ -fv**^-^-4->f;idfc -f vw;-A- 5 - 
>f ^ fc? y 2 ->f y 3 -* f ^ u s»- 4 ->f 
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;i>- 3 ->r ^W-f #v-;i/- 1 -< f 5. 4*V-;i/- 2 - 

^ 2 —f ^>y^-^/-;v-2—i > ;i/Sx * 

y u>-2—f;i/», *;y>-3->f;i/g> *yy>-4-^;i/^ -fv*y 
y > - 1 -4 4 v*; y >- 3 v^v 'J>-4h;H,i, 

^At:^v^T^b<{±brij^;i/S ey^>-2-> f;i/», kus> 
>- 3 — < t? y ^ > - 4 — f £X^> \Z**tfvf-;i/- 2 - W 
^*i;>-4— f^*x ^W^^V-;i/-2-^;i/^ K>M$»-2- 
try ^>-4— f;i/S, ^x-;i/ft (fll^tf, 5=-^-7oi>-2-'i';i/ 

& f-*7x>-3— f/Wfcfcfck 77>-2->f;i/S, 77>-3-fM, 

trn-;i/-2— f;u& ifn-;i>- 3— f;b3k ^y-;u-3— f;i/3t ^7 
V-/1/-4— 5 iW>f ^ 2 — r;i/ 
^W^-7x>-2-y;i^ ^;77>-2- f;i£grc*»K £D 
» 1 1 < ttir y ^;i/*x(±^x-;i/ST* d , ft t < »±t: y 
b < \t v y y >- 3 — f bf y 4 -4 ;i^t) -e&£ 0 

2-Kyy;M^/nt, 3-eyy/M*vn/afc 4-ey^;M 

y;M^;i/» (#|2.«> 2 — r > K y;M*vnk 3 -> r > h* y nowna^ 

3-7^-;m^;i/S n iH-^>^^^^y-;i/-2-^;M^;i/ 
& Vltf-JV&s 2- (^t7i>-2->f;i') x^ 

2- (7^>-2--f;i/) x^;i£S$-eaSo #2;L<{±. 2-ey$W 
3-Eys>/M*;w& 4-Kyy;Mf-^at s-Kyswx^ 
a, 4-t:ys;;i/x^;i^-cfts 0 R 14 {^^TJf^t<{±3-^ye;;bx^ 

(0>J;U& 2- (tTU^>-3 — T7U) x^;i/£) 
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rmM±mztizm mmmm, m^kmm, mm, *)>m 
v^-mu, w u>=nwi* r@s^ ?x->mm, vi/ 




R5 

(1) 



■5) Xtt*OWI±llF***i5tttt, *7-f 1 - 1) (E d 

g - 5 ) tcttim tmrs * 7 4 - i - u >m&m-c$> & e 

Stt^ynKiJ^MbG* (1) W3Wts R\ R^tfiS 

55 
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X^Y^Z— W— ( A 




±taa (i) lzmz&m^mz L^tm\±, oto&d 

So 

R 2 {;::|3Vvt$?£ b < ttC j.e^bl^^ b < li^^l/ST-* 

So 

R 3 K::|3V^#?t b < tie j-eT^^i/^ ADT;i/#;i/a^{iC a _ 7 ^^P7' 
R 4 k^VAT$f ^ b < \timM^h^o 

R 5 WR 6 {3iJ^T^*b<(±7jc^Ji^ C!.,?;^ 0,^7^4 

Xlc*V^$f^b<{i-N (R 9 ) - R 9 ©$?£bV^Ji:bTfc^ * 

mn^iCi^T;^;^^?), if$W^b<l±7jc^Ji^T'^S), -0-, 
-N= (fiU Y^-a^^^tS) Xf±-CH (R 11 ) - R 1 

^ff* U^J£ itli, 7jc^M?XiiC 1 _ 4 ^;mr;^T-* & % ftlzm b < 
7j<^M^7?^S) b<tt, -NH-, -0-, -N=Xfcfc-C 

H 2 — l?$>So 

Y££Wdf?3;b<l±-N (R 12 ) - R 12 ©$?£bl^Ji: Ltlt 

-CH 2 - =CH- -O-Xli-CO-TifetK ®fc*?i;b<fci\ -NH- 
Zm\«l<li-CO- -CS-, -CH 2 -Xfci:-0--e&*K 
Wtc::fc^T#f£b<&-N (R 14 ) - (££T\ R 14 ©#? £ bV>p!|£ btfct 
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3gL<tt«PT&#<*ti3 0 &«i±m m ffittx J: DA 

ItJ^A-ASfe^ 1 Etc: 1 0 mgttM 1 g©S&H-^ 1 a 1 

*<Dtcto®mmm®m£tzrz&£miz%tmu #mk wmm, mmm 
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(spk rk r 2 , r\ r 4 , r 6 , R 6 RT?A\±iimtmm"z$>t), xm±ao 

:-fl§3$; (1) © (X, Y, Z, W) (-NH- -NH- -C 
0-, -NH-), (-0-, -CH 2 - -CO-, -NH-), (-NH- - 
NH- -CO-, TO^X (-NH-, -NH-, -CO-), (-N 

H-, -NH- -CO-, -CONH-), (-NH-, -NH- -CO-, 
-CH 2 -), (-NH-, -NH-, $ffi&, Wfe), (-NH-, * 
<6#n -NH-), (-N=, =N-, -CO-, -NH-), (-NH-, — NH 
-, -CO-, -0-), (-CH=, =CH-, -CO-, -NH-) &ff (- 
CH 2 -, -CH 2 -, -CO-, -NH-) "C&%4h&fo®Mmim 
Hl-1 

$M (J. Heterocycl. Chem. 11, 423(1974)) bm&®mnz* -feS (2) 

oT, HRst (4) -eSS ft3fl3^*»S a, 

£fc,-j&S(4)T*^2*l31b£^fcj:,Helv. Chim. Acta 16, 306(1958X Angew. 
Chem. 86 , 237(1974)Xi±#H¥5 - 14 0 11 3^fi#fcH^£ftfc£jSfc«fco 

Xgl-2 

mmm (m«* mm, m mt mt, 7uv*>wu bs/)mx&* 

*>X)]s*>W&) ©#&T, -J&S5S (4) T&£ft3tfi£*»J:-«3$ (5) "C 
^n^b^^Jni^TTaS^*S3J:fc«J;oT, (6) T«^ti 

^mtmmmt(ommi^s -use (4) T^^ns^^gj*»L> jpm 

Xg 1 - 2 ©»m HBSC ( 6 ) T?*£ft5*b£**-jl!H; : X 1 C H 2 C 0 
t, HKsS (18) 
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(18) 



tRfaZKZZtk&b, X = -0-, Y=-CH 2 -, Z=-CO- N W=- 



xgl-3 

30 *K yVfs)^ij^yvy- (mft ^>#X 7-V-;i/£) 
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xa i - 3 ©&m #6*ifcHsa ( 7 ) Tf**n5^b^*«aE©«jfc5r 
wim MMSf&«fTV\ jtjana (is) -eastis 

CH 2 -CH 2 -©fbi»£#S£t#T-t3o 
1*11-4 

m) -Hast (7) -?gt£tfi&{b-&%£t: K^y Wb£^ 

th*vi?>^) tSPiMSTtS^^-e-S^tHiD, HKsS (8) T*gi£tl£ 

©**fc, Hfta (7) T'^^ni»<b^%^»t> mmitn?z 0 
xai-5 

*, ft£ (Aim h'JiwrA eu$»*) ©#STx -flfcS; O) -e 
**n*fls^«*Ty l«<bJW(Wi«sy7xn^3h^^y;i/rs; KdppaK 
Tk^b^-hy^A^) fcfijtS***CiilcJ;D % Htea (10) T*^£fri£*b£- 

£fc^ (10) T-^tL^b^K^ HftA (9) 7!g|£*i34bi^!j£ 
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AJ5SL. ©£&^J$Ufc&©&J8l^£^#T*££o 

B . •7)l?*i/7)l*)l$:mMmM<DW&M& fcfc*&#lfcHehr. Chim. 
Acta, 7L9 ( 1 9 9 6) 1 9 6 7 ©RO^fcipfcT, T;i/*;b5SfJ&»x^ 

M ; SfelfflW^cifT, 3te£fcl±2 , 2 -T^tfyW V^fnr h 

c. 2 -»n$v - 6 -r;i/r?^try ^>-4 -*;i/5je>^*^©^-fc 

r*$©$l**!l ££.m f:IMT«$t§ £ i: fc J; D > ffiH© 
2 -/\uf; - 6 -r;i/3*$/ey 4 £ 

D. 2 -)\QffJ - 6 -7;wi/*fei±7U-;nf ij y>-4 -*^*>»6(« 

^T;i/n-;b^©T;i/n-;i/^ji ; ^ h 5 1 F p 7 ^ S^4f->^©x 
T-fe h>^©^ f>>^«; SfcttN, N-^^fMM7> 
h% *J h;i/x>^©«T, ^hU ^A^h^K 
fa*- h U 7 A^©^^S#4TT*^x^;i/L(9. -5^© b*> SSxJWl'fcfite 
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^*fctt7y-;nf';^>-4-*;i/*>»xx7 l ;i/*x am M^©M 
*fc&7' d-a* t: y 4 h U s i?^ 5S>u^- 

e . 2 -7^ifcii7 U-A^rrv/-;!/- 4 -a;i/#>sa^©»&fc: 

s K ^f-;i/*;i/***>K> h a*. >^®«TtiDit a £ i: fc <k a, 2- 
7A*A£fcfcfc7 > d-at-itV-a- 4 -*a4?>Kx*^a-&*|*o m^Ktz 
2 -TA*A*fctt7y-A^ry-A-- 4 -ybA*>$x;w)/£A.©;£& 
tftt: t «k *k F/fH© 2 -7M;^feH:7 U-a^tV-a- 4 -*a# 

f . x >- 2 -*^jj?>w»**«ma©»^fctts fljs-ra 2 - 1 h* 

>^©x-5PA^«; ^fciis^^A^A**^^©^^ ^<J^ 

As an* h ^a^©^^^ #sjt, 2 * a^*? x>££$£#s 0 
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zm^itm&M±, A.oismztttzbfc&t), ffig©2-^n$v^*7x> 

I. 2-si?;i/$;i/^7x>-4-A;i/s»?>»3Efflfiao»#fc:t±. H. ©2flS 
Tf# & tii 2 - 7\py y x >- 4 - *;i/#>iwaitt:fc f . ofij&a&fr* 

J. 2- (S?7^*D^^) ^t7i>-4^:li5-AM>i» 

»j6fa 2 -*;k;w7i>- 4 5 -AJi/fvixxr;!/ 

H^Effc yxf-;i/r^7aB»hU7;w*y KtflsJBStt^ f#&ftfc2- & 
7 ;i/^-n ^ ^7 x >- 4 *fct± 5 -*;i/#>Rx;wi,fl8#fc* a.©7j 

K. 2, 5-^®^^7x>-3-*;i/^>Kd $ m^©«^fc{i, M&tZ 

~f\ N, N-^f F*ftffl*t % 2, 5-y«ft-3-*;i/$;V 
f*7x>*f5. ff?»tlfe2, 5-^jBft-3-*fl/^Wi>*G. © 

L . l *fctt 2 -m;n^7V-;i/- 3 -*;b#>K#Br3©»£fcfcl\ *r 
)^Wk ;rh7hh'D77>, ^^>^©x-x;i/^M ; 7>-fe h >^© 
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:Egl-6 

*) *k hiss do) T-mh%ih&®zm®$m-tz>ztiz& ^ *;i^>> 
(i> tfiRfcf, -*« ( i o) rmzftzii^mfcmkmmmmm-fZo 

(11) «3fi©-«a (18) 7J*$fi* 

(11) «Cfcft<x *fcEBfcffiv\.& 

Xigl-7 

#7*P b>&M (09*.tt, ^b7hb*P77> (THF), 1, 

(8) t?ai*n*^h^**HBs; (id ■c&afftsflsafckfijs* 
**£fcc«ttK iflwb^*®— o-cfeSHBK (i-i) -ea^tis-os^** 

^*ci:tfT§So H#Wfcfck -IteS (11) T**ti4^4fc0S 

£fc> -« (1-1) T*^ti^b^tii:W*s»^b^ti^ tTRzU? 
winter* *»o^A^if';y;i/*T'&5Hfes (i) ofli^titt, # 

7°p b >&ffl& (&mts 7- b 5 1 b* n 7 7 X 1,4- $>**tfX ^>-fe* X 
b;i/xx T-febxbU;K N, N-^pWt/sfcN/AT^ b*#) 4» % Hfi^C (8) 
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©#&Tn -flS5£ (8) T**nSft^**HRA 



W#-C0NH-T*&3-flSsS; (1) ©ft£«, £Jfo« («jitts ^h^ 
tt *Rfb*hy£A, *KfbU^A, **fb^hU«>A, **{b 

y^*A, ^-hu^A^^v-h^) ©«t\ -tea (8) xmnzihism 
-tea 





W#-CH 2 --tr&£-j|Ss$ (1) ©fli£4&tt. HtoS 




*x Wtf-o-Tfca-teS; (l) ©fls6*u±. HISS; 
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'JP^^l 



&fcx -X-Y-#-NH-NH-T&»3, ^ZStffl»t^-il 

s; (i) Hfta; (8) Tf^jiafti^feftafettoau^PTu 

-X=Y-#-N=N-T'&tK ^o-Z-W-AS-CO-NH- 

•cas-naa; (i) im®mx.&&km$, m mm, 

i>>> Tk&fltf- M> £ A3£) (D^ffiTs HBsS (1-1) 

« (mtt, N-:/n«*5/W$ h\ AIM?) 4f^ffl**aci:fcJ:5l» 

Sfe, H8Ss£ (11) nmZtlZfc&&(Dttt> \) fc, (19) 
*fli^«*«fcW tJ f ©^EfiBKt^V'kTfb.XS 1 - 7 £fr-5 <I 2: #T« 

9) l!^$tlSlti^rtlCD^«*:^^nSo -Wt& (19) 
fctt*0OTf*^ fls^* (8) bKfo£#ZZklz£t), (1-1) * 

««t7^2 (1) O (X, Y, Z, W) (-CH 2 - -NH-, 

-CO-, -NH-) , (-CH 2 -, -0-, -CO-, -NH-) R1F (- 
CH=, = N-> -0-, -CO-X&-CONH-) -ab%ib&®<DW&ti 

X@2- 1 

fVKt-^k ^-U->^) »K Sfiftyi n-^U^A, ter 

t -7f;i/iJf"!;A, s ec-7f;V'Jf)^) X(±t;v* y&A 
&mv?$&m ©#&T, *;K;Wb#J (^Ua, N, N-^^*M7 
s h\ ^Wfi/>rh7^§) fc«ki>-Hft5S (7) 

TfS3ftMi^£*;KMbt-sc:fcfc ( fcD, -tes; (12) 
«f#3££:#T-i*So Hftfttli, -IteS (7) •zm$hZlb&®>)® 
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ig2-lo»m #6*ifcHBsS; (12) -eS*ii«<b^**JB7ojffl (0>J 
ABE, V*£A> *ntHU 1*30 T'Stg^ iftfc-i&S; (11) "CaiStlS 
fc£ai:fiJiS£*S£*:fc.l:iU Xtf-CH 2 -, Yfts-O-s Ztf-CO- 
W#-NH--Cfc*-»55 (1) ©fc£*&fcS£fc#T?g3. 
Xi@2-2 

a, #afc*y$A, zk^b:*- h y a, 

©#TFx HKsS (12) -C^tiSfli^JibKP^^^VWjb^* 

iS2-2©»m (««> try^x hyx^i/^i^*) ©#s 

"K 6tifcHKs« (13) t$>m\?>( KXttHRSG ( 1 

1) T*3ftM3GWi:fij6**&£i:fcJ^ X#-CH= N Y#=N- N Z 

#-o-% w#-co-xtt-coNH-^**fli^**»aci:**-c*a, 

Xg2-3 

HRS;(13) T?*$ns^b^**«^7Sl7o'r*ci:t:j:Dx -jS8sS;(l4) 

nmh%fc£m*nz> £ a t a 0 m^m t Lx\m*m-f & tu bias, 
( i ) mm (ma* mm) (k mm (ma* £& *so a j ( 2 > 

tvio-;H4M (ma> x*;-;i^§0 ^ ^S^hU^A, 

mfbfi&^tJ;*) ;(3) 7;i/=J-;H4«* > ^DD^;i/A©#aT> 
SSfc«fc»K JB7C«^fe*JW?.nSo ^WQfcfck 0U*a> HKsS (13) T- 

xg2-4 

xsi-7fcHttfcbT* -te* (14) «$Jia^h^»fcHBa; (11) 

-2) Tf^*l5^b^**#5Ci:^1?.§S.. 
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%m%m :-j»5S (1) ©X#-0-, Y#-NH-, Z#-CO-, Z#- 
Xg3- 1 

yfc^vmmmvmm^ m&zmm. -ssss (7) ^a^n 

XS3-2 

o*i:0jB^s«^ k m m u >ae) zm^Ts ( i 
5) T^^b^ftiiiTK^jRt-SiiiCADx -ass (16) t?it;**isfb 

JW*Wfc^ mtts -fl9s$ (15) -cSt£tiSfti-& 

XS3-3 

iai-7fcH»fcUTs HBK (16) T?&£ftS<b£#teHlB5S (11) 
-3) T^£;h,3fb£«£#.& 
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(19) 
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(20) 
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Rl R> 



(1-4) 
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cr 

(21) 
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R> 




(1-5) 




(1-6) 



R5 

R« 




(1-7)° ^ 




R14" 



If II I H x"" nc 
(1-7*) 



U4\ R\ R\ R\ R 4 , R<\ R e , A%WX l &MsZtmK-Z$>t)s Ph 
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f£g#&4 (1) ©X^-NH-; Y^-CH 2 -Xtt#M#; Zis- 

' C H 2 -Xtt^f ; W#- N H ^b^©£$t£& 

X*14-l 

*iSK (J. Org. Chem.61 3 7240(1996)) bm®0*&Z\ ft7v b>f$*§J& (M 
%.\Zs fb7hFD77>, 1, 4-*;#*+f-X ^>€>> FJl/xX S^h 

ert-^h^^b'J^A^) ©#£1n (7) 

^ass # s (17) -ens mih^m^m zt&z-zzo 

XS4-2 

HKst (17) -e^ft^-fb^f^ xg4-l ^^©^^ HfcS ( 1 
8) T-S^£{b^fc£jfo£#s;:£k:j;D> S^b-^o-oT-^s-^iC; 

(1-4) -C^tlS-fb^J^SCii^ttSo 
MM^m :-fl8:5£ (1) ©X#-CH 2 -, Y#-NH-, Z#-C0-, W 
#-NR 14 '- (CCT% R 14 'ttfuiB^it^&3) T*&Zi\j&®KDM&%m 
X^5-l 

W7nh>&m$ (m«, rh7hKD77X 1, 4-SWf-tf-X ^> 
b;i/x> N T-feh^HJM N, N-^^f ^) ^ -m 

S (14) -t?3l£;h^b-&tl^ (Synth. Coimun. 26, 331(1996)) tmU 

Q^mzm^htz-^ (19) z^Mihmatm^^ztiz^y), g 

^b^tl©-^T-fe5-jK!S (1-5) Z-mfoZ{h&®}*®2>ZtWX-%Z> 0 

fa zcom^^xit, (19) -zmfo%<h&®}<Dttt>t)^ mz. 

(2 2) 
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mMfim :HB& (1) ®X#-CH 2 -, Y#-N (R 12 ') - R 
lz 'l±l!&ifl£IIIfS^&S)> Z#-CO-, Wtf-NR-TZ&ZibGWomMIsm 
X@6- 1 

#7nh>tt« (0J;U& rh7tb'D77X 1, 4 -^*tf> N ^> 
•gX h;i/x>^) # N -figgS; (1-2) T'*^ixa^^*« n 

m$ tf £ ti&HlSiS; (20) t-H£ ti& 7i/;WWJ tatS* *S c t 

£*k B«Hb^#jo-otj»a-jR^ (i-6) Tasns-fti^iffscttf 

*HS#»7 (1) <DX#-CH 2 - ; Y#-N (R 14 *) - (R 14 "(±hu 

Bi:RI|-C*S) £fci±-NH- ; Z#-CO- ; W#-N (R 14 ") - (R 14 " 
ttfflB^lll^T'&S) T?**ft^©«jlD&£ 
XS7-1 

Ml/x>tf) ^ HHsS (1-2) (mtt, 
'Jf)Af h7^^J/7^^) (2 1) T 

*$h«r^;WtaWi:»S**4c: fcfc: * u v hRS ( 1 - 7) ( 1 - 7 ') 

PM££*i£fc©-eiifcv>o *fes rj£j r n -p roj tltn 

-7UW)& ri_p r oj fctt-fvrnt;^ r n -Butj fcttn-^f- 

;i/S> ri-Buj W ri-Butj fctt-f v:/*-/**. rtBuj RV rt- 

Butj fcttt ert-^/Wfc r n -Penj i:»±n-^>^;i/^ r i-P 
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enj ktt-fy^^Mh f n -Hexj t\tn-^»vms Tn-Hepj 
kttn-^^-^at r n _Octj ^{in-^-^^;^ i"Phj hl±7x-;i, 

N- (1H-4-- rVT-nt^-l, 3-^^;i/tf^^D [3, 4-b] If 

y3»-6-' f;i/) T^y-N' - (2, 6-y*nnetf$»-4— r;i/) s 

)R 

Iil-I:a) 3-y^^K^y-;i/ (4) 

/?— T^y^P M— h UM2) (2 53.2 8 g)S^f-;i/bh*7^>(3) 
(14 2. lOg) ft-rv:rn;V-/l> (0. 9L) t«U £®&tt&4l$ 

VT-D^V u (3 1 Og) ztifc h^x> (1L) 

*jp^ MiiLm mm (3 1. lg) -eM-rs^tcttK 5-t 

^y-l, 3-^^;nf7V-;K4) (268. 74g) *»»eisakLT 

X^l-2:b) lH-6-bh*D^r^-4->fV7 , Pb:;i/-l, 3-S^Wl/ 
Y.^)u [3, 4-b] (6) 

x*-;v -YV^U^T-b^-h (5) (3 8 2. 5 Og) OT'net^l (3 
6 2mL) Mt£> H&f5#|l®a) T*#£*i,fc 5 -75. y - 1 , 3-^/f-;i/b 

7^ (4) (2 6 8. 74g) mmu 2 3i«iittnMmkbfe.'ttm @£ 

IBRx^Tife^U Mffi£*rf3££fc£!5> lH-6-tKP*^- 

4— rvrpwb-i, 3-^^;i/^7^p [3, 4-b] tru^> (6) (9 

1. 3 6g) fcfifilSSfcLTWfc- 

X^l-3:c) lH-6-^P^E-4— f vrpt!;i/-l, 3-^^5=-;i/lf7 
\/P [3, 4-b] KU5» (7) 

a-*->Jlfby > ( 1 0 0 g) OT-V-il/ ( 2 5 OmL) HSfefll 1® 

b) i?|f£ftfclH-6-t h*p*^-4-^y:rptf;i/- 1, 3-^^;i/£ 
5\/P [3, 4-b] eu$»(6) (4 8. 6 7 g) **»U 1 3 0 8 C©&& 
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T"Cn 3ftHHl#Lfco » (4 0 0mL) £iD;L 2K#Tx *4 

IMai*Tfm Wv^J/^A-CKIIU «Hrr«ifcfcJ:D, 1H-6 
-^p ; e-4-'fV7'D^;i/-l, 3-y^^K5\/a [3, 4-b] KUS? 
>(7) (118. 6 6g) ^>f;i/i:LT^fco i©3BM^*^Sf5ifc& 

xgl-4:d) lH-6-hh*7^y-4—rV7 , Dhr;i/-l, 3-^5=-;i/ 
V5Vu [3, 4-b] eyy> (8) 

(1 1 3mL) CDx^y-;i/ (2 3 0mL) igttfc s «0U©c) 
i?f#£tifc 1 H - 6 -7p^- 4 ->f vrnw- 1 , 3 -y^^-;i/hr^yp[3 , 
4-b] tfij$» (7) OiSII (118. 6 6g) *«HBU 1 1 0°C©« 
2 3^f»^i#Lfeo «m *HT1!4W#U DftHLfclH 
-6-tF5$V-4— fvrnfc^-l, 3-^^;Ptf^^D [3, 4-b] 
tfU^>(8) 0ffl&|!l«l£tt& Lfco dft£5 0 y -;i/7R*g$-£&*m 
6 0°C^M£^t-£££:tcJ;tK lH-6-t F^iV-4-^V:rpt:;i/- 
1, a-SM^/H^Vn [3, 4-b] (8) (3 9. 4 5g) 

lfil-5 : e) 2, 6-^PPtfU ^>-4-#;V#x;i/^ K (10) 

2, 6-^DD^;-nf>i(9) (4 0. 4 5 g) £ h Ux^;i/7$ >(3 
8mL) £St^x:f-;i/(4 0 0mL) fc$g#U ^O^UDPP A ( 5 OmL) 

-VZuxiVWy-A—htoiS-frryY (10) (DflJMHft (7 0. 8 0g) 
mtzo :(OM^I|if;H:|«U «H4U4"e*wr*c4:fcJ; 2, 
6-y?VUVVi»-4-ti)ltf-)\,TP\< (1 0) (4 5. 6 7g) 

tt^feo 

:cgl-6:fe«ktfl-7 : f) N- (lH-4-^V7'D^b-l, 3-^f- 
KV^Ju [3, 4-b] t:U^>— 6 — f;i/) - (2, 6-$?* 

ppvfi)^>-4->o) Slit (l-i) 
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(10) (4 2. 4 lg)£h;K£>(4 10mL)t3«U £©»£10 0°C 
T4«HWI»Lfc (1 itlfcHfiSffi|l©d) T?£&ftfelH-6- 

t K5^y-4— rvrn^-l, 3-^^;i/K7^P [3, 4-b] try 
(8) (3 9. 4 5g) ©THF (4 1 OmL) «f**jpjt> gStf 1 8^ 

m&Ltz&simu mmmm (129. 5 9 g) ^n^mm^^- 

THF (5 : 1) mmU IHHx^tfHIIS-rSi:fcfc«fc 
D. N- (1H-4-- fV^D^lz-l, Z-¥*1-)\,\Z^;vi [3, 4-b] 
£l)^>-6-^;i/) T^-N' - (2, 6-^^PPlfU^>-4— f;i/) 

(1-1) (42. 74g) *e^^^LTl#fco 
MRtfOOMHz.tfppm.CDCl,) 

1.33(6H,d,J=6.8Hz),2.62(3H 5 s),3.54(lH,septet,J=6.8Hz),3.91(3H,s),6.43(lH 

,s) j 6.45(1H,s) j 6.57(1H ) s),7.50(2H,s),8.10(1H,s) 

FAB(+)MS({£#g?fk m/z) 408 

m.p. 222-225°C 

HJ&#U-2~l-2 3 5 

i tmmz hxmmm 1-2-1-235 coit^m tc 0 it^n^ti 

fiU HJ£0iJl-2~l-2 3 5©fls£*&©Sfc, X#-NH- S Y#-NH 
Z # - C 0 -RVW - N H - T* & 3 W©ft£t7 1 0 f±> 
©J:5tC> H«g^Jl©m ^tl«-rS^Xi±^©-gP&^bfe^^J; 

^» 1 - 2 fill l/Cfck ±I3-«SM^©XS 1 - 4 (OT> r-j^^j %g 

/BV>Ts X#~NMe-T&£-flS!5£ (8) ©fc£tl (fills (8) hBS 

f) C^*lSl-7fcf*ttiflWb^«§#fc. 
HJWfll-5fclSLTfck Xgl-7*fTatfffcfl3^» (8) £5*--y>r 

S 1 - 7 Wit B(»Wb^m*ff fc. 
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187 



mmi-i ltwbm f?m- 7 twangs; (id m&m 
-r K&fo (id mt) \zftz.x, vi/7*~ vi\&m~&m 

mm i - 1 6 N 1 8 2 1 8 3 en fse i - 7 izmwasm ( i 

l) KfUTs ^>s»M' hfb£*r*JI^S D i^b-^f* 



«te^U 1 - 1 7 fcglbTiis IS 1 - 6 ft£$5 (11) fc^T^ 

S£fcfc«kDattfb£«&£^fco 
£«im-2 5fc:Hbm <b£$l (11) fcfttT3-*nn:7x-;i/|Hfc 

HJfiMl-3 6fc||btti> Iigl-4-m6*ifcfli^« (8) fc, MIBbfe 
HRS (14) (Dibmoftt) D fcff S 5 - 1 trft-T- J: 13 J: S^tr^^r 
f#fc 0 fiU xg5-li:^m HteS (19) ©^t^ MMftfcft*. 

1 - 6 12fctF6 2fcHbTfct, fTSl-7C*W-Sfls^» (11) Cft 
^W-fMDiJ MbS**JflWC* ^»fc^h^»l-7 0aV7 lfcH 

bxttx 3-^u^>*;i/jK-;i/^du h*£MVNTiift{b£«f#fco 

1115101 1-63 »bTtt> nmi-7 fcfcftSfl^ (11) - 



fcj;Dii^b£fF£f#fc„ 

l-6 5HVl-6 6t:KbT(i, S^^4«oTiW 

H6S^Jl-6 7t:|lbm xSl-7§ffaiufc{b^) (8) fc^*-^ 
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a 4 - 2 fctf* £ fc <fc o T i Styb^Wfffco 
HKM 1 - 6 8 ICR LTttx fb£$J 1 - 6 7 U TfftUfcajBT* C £ fc 

i-9oavi-9it:Mbm mum 1 - 4 

4 , 1-82M1-1T?H^ tifdb-^fcfra 1 - 7 fcfB"f 3K**EJfclcfl- 

i»j 1-73 kmltbu mm\ 1 - 5 fc*v^Aii\fc Y#*i6^©fli^« 

(8) fc, Hft5£ (19) T!w*n5ft^«*RJte$*TirKKb^«lft»fco 
SttW!l-2 2 9fcHl/Cfcfc XBl-7*fr5*fc, (8) fc^h^ 

«*l«l-2 3 lfcHbttts -jJftS (7) ©<b£«3-T=«y-2-fch* 
2, 2' -MTs &7x.=.MX74 J) -1, V -t^^l/fcitft e r 

& (18) T-TfitftiZfc&tots t K P ^>>^>x h >; 7V-;i/©#4-R ^ 
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U^>-6-> f;i/) ^^;i/-N' - (2, 6-^^DDifU^>-4-> f;b) g? 



X^2-l : a) 1H-4-- YVT'D^lz-l, 3-S^?-;H^./D [3, 4 
-b] tfU^>-6-Y;i/7;i/xbF (12) 

lH-6-^D^-4-^V7-Pb;i/-l, 3-^^bv^D [3, 4- 
b] (7) (10. 9 lg) &THF (16 0mL) fc»L, 

^^-x^y- ;i/«Tt> £ omuz n - 7^J1/ V f - £ A© n 3 
2. 5mL) £$rFbfco iTF5#^ N, N-^3S>l/*;i/ATS h* (4. 7 
mL) *SP^ K^l'^^-x^y-;^TT?2. 5^»tfc 0 fiffl&fb 

liff^fcfcitK m&<D*-vi (8. 8 5g) £f#fc 0 zti%i/i)>t>V)i-t3 
^mmtzztiz&y), iH-4—fv7-p^;i/-i ) 3-y*?-;i/t^./P 
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[3, 4-b] tfU^>-6-Y;Wl/7 ; bK (12) (3. 6 5 g) *mtc 0 
X@2-2:b) 1H-4-- rv^ntr;i/-l, 3-^^;i/b7^D [3, 4 
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!§SI0iJ3©a) T*f#^*lfclH-4->rV7'Db;i/-l J z-vm-kv^J 
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^^rSS/ttttt (2. 4 1g) aiFKMWiU^ (2. 4 4g) 
)V (70mL) (35mL) ^S^CWU £*i&gM-?!3 011 

A-e&m hith?, *ifc»teft v t*d wi/x-^^-cn^s-r s c t 
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ys»-6-> f;i/T;i/h*^^>A (13) (2. 4 7g) *®tc 0 

X*I2-3:c) lH-6-T^yX^;i/-4— YV7*Dtr;i/- 1, 3 
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mm*\3(Db) -Cft6*lfclH-4->fvrPK^-l, 3-^^;Hf7\/ 
n [3, 4-b] KiJS?>-6--f^mA (13) (2. 4 8g) E 
§6 (6. 9 8g) <Dft&T-?mM (85mL) l:HH, C0»»»**$T 

fiSKv^j/^A^ia^. ttfrrscfcfcitK lH-6-7^y^;i/-4 
-- f vrowv-i, 3-$^*-;n^\/o[3, 4-b]KU$»(l4) (0. 
7 9 g) LTttfeo 

X@2-4:d)N-(lH-4-^77-D tf;i/- 1 , 3 -VtTftK^Ju [3 , 
4-b] Vf';^>-6-^;i/) p<^-;i/-N' - (2, 6-^^Dnt!U^>-4 

— f;i/) mm (1-2) 

lH-6-t K5$V-4— fy7ne/l/-l, 3-y*77Hf7\/n [3, 
4-b] KU$» (18) ©ftfoDfc, HJI0!J3©c) 7*3 & fife 1 H- 6 -7> 
^y^^;i/-4— fv:7P£;i/-l, Z-Vtf-frV^JV [3, 4-b] £U 

d4) *fflv>«fe^«jnswi©f) mmo^m^ n- uh-4- 

>fV^DVf;p-l, 3-5M*7Hf5\/D [-3, 4-b] bU^>-6->f;i/) 
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1.36(6H,d,J=6.9Hz),2.68(3H,s) 1 3.60(lH,septet,J=6.9Hz) ) 3.94(3H,s),4.65(2H 
s d,J=4.8Hz) > 6.30(lH,s) J 6.89(lH,s), 7.42(2H,s),8.10(lH J s) 
FAB(+)MS(i£#8?i& m/z) 407 
m.p. 233-236°C 
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1 6 £ cfctm 1 7 \Z7ji Ltzo 
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5$ (1 3) ©<b£tl (fills -fb« (13) iiBSf-S) 13, ^>y>f;^DU K 
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N- (lH-4-^fV7*Dlf;i/-l, 3-S>pWl/t^/P [3, 4-b] tT 
V*J>-6—{Jl) ^Mr^-N' - (2, 6-^^DPtU^>-4-^;i/) m 

m 

Xg3-1 : a) x?-;i/ N — (1H — 4— V7°DtT^l/— 1, 3-^^;Hf 
7\/P [3, 4-b] tTU^i — 6 — T>H/) tti/T-bT-^-h (15) 
xf-;i/ N-t KP^^-fe^^-h (1. 2 6g) £N, N-^?-;i/* 
(3 5mL) tgHU 2Ktfff\ t e r t -T'h*^* U^A (1. 
3 6g) £in;L 2. 5B#|igiS#Lko £©®&fc, lH-6-^n^-4— f 

v:/dk;i/-i, 3-^^;h^5^p [3, 4-b] tfi;^> (7) (l. 20 

g) ©N, N-i^^f ;HM7^ F (2 5mL) M^tK^TT-JQ^ £MT' 

I9^ij$ife 0 ^tii37jc^in^.m Mx^T-ttfflbfco w«SS^ 
n- (iH-4— rv7"DH;i/-i, 3-5>**7n^*/n [3, 4-b] tru 

¥>-6-<<)l) tf^T-fe^^-h (15) (1. 2 7g) £Hk 0 ' 
xg3-2 :b)0-(lH-4-^V7-D^;v-l, 3-^^;b^7\/n[3 3 
4-b] try 6 — f/U) hh'P^7^> (16) 

«0H©a) T*#e>tlfex^;i/ N— (1H — 4 — f V 7*P tr;i/- 1 , 3- 
S^^l/l^P [3, 4-b] H'J^>-6 — (MttPT^^-h (1 
5) (1. 0 6g) (9mL) t»U £©«£2 0. 5NS5^ 

( 0 . 9 mL) gfiT* 2 . 5 ^^bfe 0 1 N!%M± h <J £ AT«#?Q 

If^x^-e^ffibfco *li/I£M7ja:»U ?«v^i/^A-C^!(i 
^> Mfs^tJ;^ o- (1H-4-- rv:rp£;i/- l, 3-^^wi/tf 

7>/P [3, 4-b] tf»;^>-6-^;U) tKP^^;i/^^> (16) (7 8 1 
mg) £f#fc„ 

Xg3-3:c)N-(lH-4-^V7Pt;i/- l,3-^f-;Hf7^P[3, 
4-b] K«J5»-6-' f;i/) ^>-N J - (2, 6-^PPlf>jy>-4 

—f;i/) d-3) 
iH-6-th*^s;y-4-'fv7 , Ptr;i/-i J 3-^TWvt^p [3, 
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4-b] £U$» (8) <Dftt>*)£, mW4®b) t?f#*>:h,fcO- (1H-4 

-> fvrpbvi/- 1, 3-^^;i/tf^ x /D [3, 4-b] if 6— f;i/) 

b k p^>;i/r s. x 1 6 ) i © f ) tmmviswz, 

N- (lH-4-> f V:/Pb;i/- 1, 3-^f-;i/tr^VP [3, 4-b] bU 

s»-6-^;i/) tf^-N' - (2, 6-^PPbyyv-4->f;i/) mm 

(1-3) 

1 H-NMR( 300MHz, 6 ppm, CDC1 3 ) 

1.36(6H J d,J=6.8Hz),2.64(3H J s) J 3.57(lH,septet,J=6.8Hz),3.95(3H,s),6.62(lH 

,s),7.51(2H,s),7.82(lH,s),8.85(lH,s) 

FAB(+)MS(&#J§?f& m/z) 409 

H5S^4-2~4-2 2 

«^J4i:!Bl«t:bT^fi(B^4-2~4-2 2©M^ffec #*>*i;Hbllr 
MAI 8fc<fctmi 9 tc^bfco 

fiU «0!l4-2~4-2 2<Dfli<&ft©5£ N X#-0-, Ytf-NH- 
Z C 0 NH-T'^S'fh-^JWO^-^tlfco^T^ WT© <fc 

^&S#J 4 - 5 > 4 - 6 *5«tt>* 4 - 7 btfct 3 - 3 ££l^b£#l ( 1 

i) *2£mm^TM®ib'&®}it'mzo 

mm\4-S, 4-9£J;TM-l OfcBSbm xm3-lfc^V^N^ 
b KD^^;i/T^>fcbTN-^>iJ;i/-N- (t e r 1 7h^>#;i/#-;i/) 
bh*D^>;i/T^>$fflv>T-^S; (15) o^b^i©^^^ eitt^gl^ 

XS3 - 2&TF3 - 3 mtZ t\Z& V) mik&to*fttz.* 
^JS#J4-11, 4-1 2W4-13t;»bTi±. £1\ V^)^)\h7 
U'^tert -7Y**/D D £A©#£T\ ^tfctt^Tx HISS (6) 
©fbi^fc:7*p*fii#x^;i,fc££ji&£-t3r N ^lcr;i/*UtJP7k^bTb pn 
^>M^^l4f#fco £tib-jt&S; (18) <Dfc&®)b*s ¥*?)V*)IL>T 

XY^ bh*P^$/^>Xh'JT^-;i/©#s^ ^^p^^i/^tftM 



65 



WO 01/98301 



PCT/JP(U7U5187 



flS-6«4-l 7aW4-18fcHLTttx ^3 - lfc:feV>TNfi»t I'D* 

;i/T$>*m>THBst (is) <D4h&®}<Dmmm, zti*%\m%, xg 
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mm ( 1) : hAGR 1 6^CHOM^1--5 3 H- S p h- 1 -P^fflJftJ 

io%-)«i», ioAg/mi ^-Dv>f5/» tmfrzimu m 
m&%izuvtcm\zmm%M (o. 3%^^mr^^>, ^n^na* 

5 t 7'D>^s;^-if-'C«»bfc« N 10 0, 0 0 0G-Cl«x2dl®^iii> 

»<MSm(«»DMSO (Dimethyl su 1 f ox i de)«SEttl . 
0%) 1 2 5^1£2 4ft7l/-hM;&Dbfc^ 3 H^iUSph-l-P (ft 
«g2nM) *12 5juli8ft]bfco hAGR 1 6$8SiCH0ffi| (g 

i»JI£10 0jug/well) £2 5 0,ul»bfco 4 -CH 2 WNffltm ^ 
(PACKARD) T'GF/B 7^^-fch797Uc 0 Cfi* 
v-f*P U Top Count (PACKARD) X°M 

lttf3'l££«!l£bfco fcMMflD (Total binding) ©*&£fctfi£ 
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*Oft;bDfcSI$«£l 0//MO^raSph- l-Pm&O (Nonspeci 
f i c binding) ®»^OttHSffiil©ll* 1 0 0%tU tt&M© 

mm&mmfrb i c B0 **»fc. 

|^(2):rAGR1643<J;VhEdg3^CHOIit^-r5 3 H-Sph 
ra^©13il*i:«^W©M^{±, SWU (1) tmttLtzo 

mm o): s P h- 1 -vmmt hmmmmmm (hlf) *tm»i>$ 

HLF (2 0 0 0cel 1 s/2 0 0// 1/we 1 1) £ 9 6^7*1/- htji 
RPMI 1 640 1 0%ti/&m.mmW.*m\ 3 7 <, C-£2Bf?gig 
ilfco«PBS(Phosphate Bufferd Saline) 

$ £s mmw (mmmm 1 o - 3 m~ 1 o - s m, mmv m s om.a o . i %) 
sph-i-p (mmm&i/uM) £5 0//i»bfc o 

18M^ 3 H»^^^>»*PU $t>lz6mffi&, a-^X#- (PA 
CKARD) fGF/B7-(M-(:h7y7lfc 0 Zti*Wm, v^n^> 
>^50/zl»U Top Count (PACKARD) T'ifeimtt^MI 

£1 CgQ^LTfflffibfco 
Jbiag^^J (1) ~ (3) ©l^^^2 043J:t>^2 lC^lL 
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Mmm%frt>0, Is 2, 7, 8, 9S@l3««4 (lml/kg) Lfc, 
mifcGM&Zs 10x 3Omg/kgflB20M#U Sfe^^-f^ 
n>hP-;i/i:t r -CtniTGF-/?m^5mg/kg*0 N 3> 7 N 10agt# 
Wm&U 140ifcPgiJLfe, BFJBftttfflU OH-Proline^W 

OH-Proline^*iim &T©*5 ^LTfr^fco 7-bh>*?2 
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Ifflffl-*, r7D>7-ft-^v^77|i9MU:WV 5ml®6N H 

c i zmuaLT 1 1 8«ct? 2 mmm*frMhtz 0 6 s^msi^^ii^ 

^!&RWH C 1 - WBUfcSfcx 1 mLOjtolct^bTOH-P r 
oline^ifflt>7;i/i:bfc 0 0. 5mlcD^>7 , ;i/^{c3ml©^x> 

s- v ywmmm&s o. 5 m 1 ^mwm&t\z.xm\ u s&fci. 

7 5ml© h;i/x>itiJMitgSt 1 Wiiim 1 5 0 0 rpm, 

1 0 amtfoLHo wm 0 . 6 m 1 zmmtfrn lx*.-)i >; * tw&o . 

15ml U gfiT* 4 5 ^HJftfcbfcSk 5 6 5 nm©0,R3fcjg£$!]£b 
fcoOH-Pro 1 inem\±,ffl®V>7fr<DtmnmT'ffimbmX'mltco 

±mmm u) ©^^^2 2^bfc 0 



*2 2 



mmrn 


km 4 

hydroxy prolinefi©#p$iJ^(%) 


1 


70.5 


1-82 


59.5 



Sph-l-P«hN]EtJ!ifc^ii^fflJI§©iim**iifc«i^bfco D 
D^>>7*D>;> (OH-Proline) ©S^WicfcfiJ^Jbfco 

*l±lJi{±S*"tffim$*lfc> #Ji 2000-18506 7*«ktm*2 0 0 1 
-0 70 5 9 3 bT£ ^©^{±*BJ|BlSl3-r^T^-r^^©T- 
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R1 



R 3 fck **EeF, C^bT;!/^-;^ Ci_ 6 r;i/udp>>^ c 2 _ e 7;i/n^># 
UTD D ; 

R 4 &> 7k^m^X{iCi_ 8 T;v^;i/ST*$)t) ; 

C 2 _ 6 T;i/n^^*;i/^-;i/^ C 2 _ 6 y;bdr^;i/a, 

-CONHR 8 (c^tn R 8 {ig^tixv^ i fe < J:VNTU-;i/«X{i:«^tiT 
Xfct -N (R 9 ) - R 9 ii N 7 Jc^M-?, C^sT^uaXtt-NH 

R 10 (-ct% R 10 fct *;u^^;i/«xiiC 2 _ e r;^^*;^n;i/«t?$, 
3) ~0- N -N=, -CH=Xi±-CH (R 11 ) - (££-? N R 11 

fck 7jc^ii^X{iC 1 _ 8 7';i/^ST*^S) T*D ; 
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Ytt> -N (R 12 ) — (ZZT:, R 12 fci\ Ct-sT^l^ 

;^-;vSX{±-CONHR 13 (££T% R 13 teu gil^tlTV^*>ckVNTU- 
;i/SX{±B^nTUT4)J:V>Tv;Wl/aT^S) =N- S -CH 2 

=CH- -0-, -CO-Xtt*Br6T5*D ; 
Zfck -CO- -CS-, -CH 2 - -O-XW^M ; 
Wtt> -N (R 14 ) - (ZZX\ R 14 fcfc> **R3% C 1 _ B 7 , ^;i^ WMZ 

-CONH- (fiU £j|Hmb»AfcSr6*-.6X -CH 2 - -NHC 

h 2 - «su mmTtmAttt&tz) y.w¥mrc^*> ; 



;i/*T*& S } T*S!fc> $ ft£ £ ? "J o if ij v yfcmmtt oHMLURgS 

2. R'tt, 7jC^M^, Cj-eT^^b^Xii-COR 7 R 7 fck C t 

R c t _ e t;i/^;^x{±t u b ; 

R 3 fck Tk^Jf-^s Ci.e^Wl/^ C^e^Un^r^ C 2 _ 6 77l/P*^:fc 

R 4 «u 7Jc^M : ?X{iC 1 _ 6 r;i/^;i/S^^D ; 

Apy>^^ >>r/«, - hps* adt;i/« c 1 .,mm/'A 
^;i/^>SXti-CONHR 8 R 8 {±TU-;i/»XttT7;WbaT* 
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PCTA 




15187 



-nm ; 

Xfct -N (R 9 ) - (ZZZ\ R 9 fc^ *ltJ!H\ C^e^UdWl/SXtt-NH 

R 10 (zzt\ R 10 (is *;b^^;v*x{iC z _ 6 T;i/ndf-s>'*;v^;i/aT-* > 

S) T-$>£), -0-, -N=, -CH=XJ±-CH (R 11 ) - (££T% R 11 

Ytt. -N (R 12 ) - (zzx\ R 12 tt N tK^M^> C 1 _ 6 r;wi/& 

^r;i/^i/*;i/#-;i/SXtt-CONHR 13 R 13 &> TU-;i/*X{i 

77;i/«T*fe^) T'feSX = N-> -CH 2 -, =CH- -O-s -CO 

Ztt> -CO-, -CS-, -CH 2 -, -0-Xtt«^ ; 
WJ±, -N (R 14 ) - (ZZT\ R 14 &, &mm^ C^ 6 T)^)V^ T^K 

7U-;b^i/*;b*'r:;^xt±^nTU-;i/C !_ 
6 T;i/*;i/»T*&§X -0-> -CO-, -CONH- «BU ^tl^fctSlA 

h^-r^K -ch 2 -,-nhch 2 -({su ^M-?raA^^-rs) 



3. R 3 > R 4 ££« 
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5. Y#-NH-Xfcfc=N-T'&D, Z#-CO-T'&tK Mtf-NH- 

7. t>j-;i/»#7x^;i/»t-&^ »;&©$&B6i3m©if7Vpe'jy>fb 

© ^ vta e ij s? >ft^»XJ±*®«aU:|^$nstto 

10. ^n^y-jvatfKysM/^fci, ll*®l6HI9B*®i?7\/nt: 

12. X#-CH 2 --C*^ »*©«H575S10©V^n*fcia«©K^ 

v*p k u s>>fc^xtt*©*HUjra3ft*Jfc 

14. N- (1H-4-- fv:7nt:;i/-l, 3-y*f7H^ N ./P [3, 4- 
b] 6-^) T^-N' - (2, 3-^PWx>-5- 

N- (1H-4 — 3-S?/^K5yn [3, 4-b] fcTU 
$»-6->f;i/)7^-N' - (2, 6-^PP£l)$»-4-> f;i/)S8fc 
N- (1H-1, 3, i-h»*?JU)£?*JXi [3, 4-b] t£U5»-6-< f 
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T^y-N' - (2-^DD-6-7 , Dif;nfi;^>-4-'f;i/) g*f& 
N— (1H-4-- fvrnt:;i/-i 3 3-^^;v^^p [3, 4-b] try 
^>-6--f;i/) T^y-N' - (2-^pn-6-7*Pt:;i/^u^>-4-^ 

N- (lH-4—f V^Ptf^-l, 3rS?^^K9!/D [3, 4-b] 
S»-6-' /» - (2-^PP-6-> f V7 , PK;i/K'JS?>-4 

n- (iH-4->fV7 , Phr;i/-i; 3-^f;i/e7VD [3, 4-b] try 
s^>- 6 — r>»i/) r^y-N' - (2-^pp-6->rv^;i/^y^>-4- 

N- (1H-1, 3, 4-MM5 L ;i/t^/P [3, 4-b] t'J^>-6->f 

;i/)T^y-N' - (2-£pp-6— i > v^>^;vtu^>-4-^;i/)m^> 

N— (1H-4-- fV^DK/b-l, 3-V^)]/\£^Ju [3, 4-b] tT U 

^>-6-^;i/) yks —n' - (2-^pp-6— rv^>^;nf';^>-4 

N- (1H-4-- 3-^^;i/tf^yp [3, 4-b] tfU 

^>-6 — t%;-n' - h#^-6-^^;nf;y>-4->r 

N- (1H-4-- TV^Pir^-l, 3-^f-;H^\/P [3, 4-b] \fV 

^>-6— <f;i/) r^-N' - (3, 5-^f;i/7i-;v)S^ 

N- (1H-1, 3, 4-hU^^;i/tf7^P [3, 4-b] tf 6 — f 

ts/-n' - (2-*pp-6- (3-*?-;wv^>;i/) tr>;^>-4- 

N- (1H-4-- fV7-p^;i/-l, 3-^^;i/t^yP [3, 4-b] tfU 

^>-6-^f;i/) y^y-N 5 - (2-*pp-6- (3-*3=-;wv^>;i>) tr 

N- (1H-4-- fV7-p^;i/-l, S-^jWUf^P [3, 4-b] 
S»-6— W 3P*/-N' - (2, 3-^PDf^7i>-5-^V) ^ 
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N- (1H-4-- fV^Dbr^-l, 3-^f;i/K7yD [3, 4-b] b!U 
y>-6— r;i/) T^y-N' - (2-^pn-6-^>^-;i/t:u^>-4— f 

N- (1H-1, 3, 4-hV*f-frV5Vn [3, 4-b] tfU^>-6-^ 

r^y-N' - (2-^DD-6-^>^;nfU^>-4->r;i/) 

N- (1H-4-- TV7-P^I/-1, 3-:^Wl/^\/p [3, 4-b] tf'J 

^>-6--r;i/) T^y-N' - (2-^pp-6-m^>;i^U^>-4-^ 

)D mm, 

N- (1H-1, 3, 4- HJ^Wl/t^/D [3, 4-b] tfl>^>-6-^ 

;i0 T^y-N' - (2-^DD-6-^>;i.ifU^>-4->r;p) ^ 

N- (1H-1, 3, 4- MJ^WH^Vp [3, 4-b] tTUS?>-6-> f 

N- (iH-4->fvrpt:;i/-i, z-vtf-frttVxi [3, 4-b] try 
5»-6-' f;b) T^y-N' - (2-!?nD-6-7x^Us?>-4- f 

N- (1H-1, 3, 4- MJ^WH^VP [3, 4-b] KUS?>-6—f 

;p) t^/-n' - (2-^pp-6-7xn;i/tfUi;>-4—r;i/) s& 

N- (lH-4-^VT-p^b-l, 3-i^;Hf^\/P [3, 4-b] \fV 
y>-6— f;i/) T^y-N' - (2-^DDft7i>-4-^f;v) mm, 
N- (1H-4 — ivrwi-l, Z-Vtf-frV^Jv [3, 4-b] Vf U 

y>-6-^ r;v) t^^-n' - (3, 5-^ u 7i^) 



N- (1H-4 — rVT-pt^b-l, 3-i^;Hf5^P [3, 4-b] tfU 
^>-6--Ol/) T$y-N' - (2-7DP-6- (2-7i^xfjl/) t 

u^>-4 — r;v) ^ 

N- (1H-1, 3, 4-HJ**/H^7n [3, 4-b] KU$;>-6— f 
^y-N' - (2-^PP-6- (2-7ir;nf;v) ei>*»_4_ 

N- (1H-4-- fV7*P^b-l, 3-*^;i/tr5\/P [3, 4-b] bfU 
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V>-6— f;i/) T^-N 5 - (2-*PP-6-:/^M:ys;>-4->OI/) 
mm, 

N- (lH-4->fV7 B Pt:;i/-l, S-Vlf-fr&Vu [3, 4-b] hf'J 

N- (1H-1, 3, 4-hU^^;V^^D [3, 4-b] W)i?>-6-' i 

)V) - (3, 5-^Dt7i^) JRjfc 

N- (1H-4-W V7Dfc:;i/-l, 3-^^;btrv^D [3, 4-b] If'J 

fr) mm, 

N- (1H-1, 3, 4-H;^;H^^P [3, 4-b] 6 ->f 

)i) t^-n' - (2-^dd-6— fv7*7HfU5»-4-- oi) mm, 

N- (1H-1, 3, 4-bU;>WH^yp [3, 4-b] KiJ3»-6— f 

7^/-N' - (2-^DD-6-^;nfiji;>-4-^;v) 

N- (1H-4-- fV7*PK;i/-l, 3-^?-;H^./P [3, 4-b] tf'J 
^>-6-> f;i/) - (2-^dd-6-^7°^;h^»;^>-4— i 

mm. 

N— (lH-4-^V7*Dt:;i/-l, 3-3>**-/Hr5\/D [3, 4-b] try 
^>-6-^;i/) T^y-N' - (2-£pp-6- ((4-7;i/^P7o.-;i/) 

N- (1H-4-- YV^PtT^-l, 3-j;**7l/K9\/P [3, 4-b] try 
S?>-6— f;i/) T^y-N' - (3- Uh^fA) -5-^f;i/7xr 

mm, 

N- (1H-4-4 V^Pt^- 1, 3-^^-;i/^yp [3, 4-b] tf'J 

^>-6->f;u) 7^y-N' - (3-2PP7x-;b) 

N- (1H-4 — fvraK;i/-i, 3-^^;nf^yp [3, 4-b] try 

^>-6-^;i/) T^y-N' - (3, 5-^^DD7x^) 

N- (1H-4 — fV7*Ptf;i/-l, 3-S?^^K97o [3, 4-b] 

^>-6-^;i/) T^y-N' - (3-7p^7i-;v) g& 

N- (1H-1, 3, 4-h'J^^;i/tf7\/P [3, 4-b] tfU^>-6-^f 
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M T^y-N' - (2, 6-^^oDtru^>-4—f;i/) mm, 

N- (1H-4-- f V7°Dtf;i/- 1, 3-:^?-;i/tf5\/p [3, 4-b] 

N— (lH-4-^V7-Dlf;i/-l 5 3-$tt*7U^\/D [3, 4-b] KU 
y>-6-' f;i/) T^y-N 5 - (2-^PP-6-a.h^S/tfiJi?>-4— f 

N- (lH-4-> 3-^pWH^Vp [3, 4-b] tfU 
S?>-6— f;i/) T^y-N' - (2-^PP^U^>-4— f;i/) mUk 
N- (1H-4-- f V7°Ptr;i/- 1, 3 -$>«>« *-/n^vfD [3, 4-b] tru 

^>-6-^;i/) T^y-N' - (2-?PP-6-*3SH/£'jy>-4— f» 

N— (iH-4-^vrptr;i/-i, 3-$;y;^;nf^^p [3, 4-b] tru 
s;>-6-^;i/) r^y-N' - (2, 6-^K^>t'jy>-4-^f/i/) i? 

N- (1H-4-- Tvyp^lz-l, 3-^^;i/lT7^P [3, 4-b] £'J 

^>-6— r;i/) T^y-N' - (6-^>^;m-*s/-2-*pp^ u^>- 
4-^;i/) 

N- (lH-4->TV7 , Pt?;i/-l J 3-^^;i/^7^P [3, 4-b] hT'J 

^>-6-^;v) T'^y-N' - (2, 6-^^ h^ri/^';^>-4-> f;v) m 

N- (iH-4-^V7"Ptr;i/-i J 3-^5=-;i/^7^p [3, 4-b] try 
^>-6->r;i/) 7^y-N' - (2-£pp-6-x*-;i/£i>$?>-4— f;iO 

N- ( 1 H- 1 , 3, A-\>V*3-)W^)X3 [3, 4-b] K'J5>>-6— f 

;b) T^y-N 5 - (2-£pp-6-^;nfu^>-4-^;i>) r& 

N- (1H-1, 3, 4-hU*:f-;i/l^yp [3, 4-b] bTU^V— 6 — f 

)V) 7^y-N 5 - (2-*no-6-x*-Mfy$>>-4— <r;i/) gufc 
1H-6- (((2-^Pp-6-^;i/tf U5^>— 4 — r/io r^y) 
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-4--fV7*Ptf;v- 1, 3-S»t*7l/K^\/n [3, 4-b] KU5> 
1H-6- (((2, 6-^*pptry^>-4->f;i/) 7^7) *;1/tH-;I/T\/) 

-4-> rV7-Dtf;i/-l, 3-^^K5\/D [3, 4-b] fcTU^X 
N- (1H-4-- YvrD^-l, 3-$>**7Ui5\/P [3, 4-b] 

6 — f ;0 p<^;i/-N 3 - (2, 6-$>*ppK>j*;>-4->oi/)fi?* k 

N- (1H-4 — rvrrp^lz-l, 3-^5M/fc^\/P [3, 4-b] try 

s;>-6->f;i/) ^5=-;i/-N' - (3, 5-^0071-^)11, 

N- (lH-4-^vrP^-l, 3-5M*7H^\/D [3, 4-b] fcT'J 

^>-6— ^^;i/-N' - (2-^PP-6-x^;nfU^>-4--f;i/) 

N- (lH-4->TVrp^;i/-l, 3-^^;i/t^yp [3, 4-b] 
$»-6->f;i/) ^;i/-N' - (2-^PP-6-^?\>l/e>jy>-4— f;w) 

N- (lH-4-^V7*PH;i/-l s 3-^3MH^\/P [3, 4-b] tTU 
$»-6-f;i/)**$/-N' - (2, 6-^DPKUj;>-4->f^)fi9fc 
N- (IH-4-^VT-p^-I, 3-SM*7H^\/n [3, 4-b] tfU 

s;>-6-> r;i/) *^>-n' - (3-^pp7x-;i/) e* % 

n- (iH-4—rv7-p^;i/-i J 3-^5=-;i/Vf7^P [3, 4-b] try 

s»-6-' r;i/) a-^-N' - (3-/d^7i-;i/) s^^tf 

N- (1H-4-- rvrpt;i/- 1 3 3-V*?)\,\l7Vu [3, 4-b] tf»j 

^>-6 — r>»u) *=^>-n' - (3, 5-s?7pd7i-;v) 

15. »*©«Hi75Si 4©^i*n*fcra©K7^p^yy>fli-&«xtt 

1 6 . H^O^H 1 75S 1 4 (D^ttli?^sm(D^Ju K. »J ^ Wb^feXtt 

zvwmm&isMfi&miimz Lx&ntzxyj 1 -y >m 
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'J^^l 



1 7 . fflf$©|6B! 1 Tim 1 4 ©V>r*ifrfc!B«©K7\/n t U s? Wh^Xtt 

1 8 . ft #©|§B 1 75S 1 4 ©V>-rn^fc|3«© K v \/p £ U ^ >fli^*Xtt 
19. tt*©«H175Sl 40V^n^fcfB«©K57Pi:uy>^^*Xtt 

2 o . >^»- 1 - u >m%®immm%-fzib-&®)mz®m. 

2 1. ^7^>^»-l-U>K^^Edg-5^$>^ H^©I5H2 
OfBtt©fii^£Mmo 

2 2 . >u^>- 1 - >; vKMws^ffliif-rsfls^ttxtt*©* 

2 3. ^7^>=f5/>-l-U>»5^d«Edg-5tJ*^ iS^c©f6H2 
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